Introduction
============

Intracranial dermoid cysts are rare tumors representing \< 1% of head and neck tumors. They are believed to arise due to ectopic inclusion of epithelial cells in the course of neural tube closure during embryologic development.[@JR130017-1] Dermoids tend to be midline lesions and contain dermal and epidermal elements including sebum, hair, and keratin.[@JR130017-2] Rarely, these tumors have been reported in the middle cranial fossa, usually in the petrous apex or cavernous sinus.[@JR130017-2] [@JR130017-3] We report a case of a large extradural dermoid cyst arising in the infratemporal fossa (ITF) and eroding into the middle cranial fossa.

Case Report
===========

A 21-year-old woman presented to our institution following an episode of syncope after a motor vehicle collision. Routine imaging studies demonstrated a large cystic lesion in the ITF. By history, the lesion was originally identified 7 years prior, but the patient was lost to follow-up. The patient reported a long history of frequent debilitating headaches, dizziness, and syncope. Neurologic examination revealed no cranial nerve deficits. Her past medical history was significant for surgical treatment of a cholesteatoma of her left mastoid at age 8. Thin-cut computed tomography (CT) scan and magnetic resonance imaging (MRI) identified a heterogeneous mass centered within the left skull base that measured 4.7 × 2.5 × 3.4 cm. It extended to the level of the anterior clinoid process and inferiorly between the lateral and medial pterygoid plates into the pterygoid fossa at the level of the pterygomaxillary fissure. The mass demonstrated restricted diffusion with areas of T1 shortening, suppressed on fat saturation images, consistent with a dermoid cyst. The tumor had no associated postcontrast enhancement and no edema in the adjacent brain parenchyma. Evidence of previous mastoidectomy was also noted ([Fig. 1](#FI130017-1){ref-type="fig"}).

![Axial T1 with (A) gadolinium, (B) diffusion-weighted, (C) coronal T1 with gadolinium, and (D) coronal computed tomography.](10-1055-s-0033-1358795-i130017-1){#FI130017-1}

A left frontotemporal craniotomy was performed, and an extradural approach was used to mobilize the medial temporal dura off the lateral wall of the cavernous sinus exposing the floor of the middle cranial fossa. A large mass was noted bulging through the defect in the floor of the middle fossa, anterior to V2 and V3. The tumor was entirely extradural and removed in a piecemeal fashion. Sloughed skin and hair were observed as the pieces were removed. The 30- and 70-degree endoscopes were inserted through the defect in the middle fossa floor and used to visualize additional tumor in the ITF. This allowed for endoscopically assisted resection of the remaining tumor using ring curettes. The only site of attachment of the tumor was noted in the ITF, and the middle fossa component appeared to represent a pushing margin ([Fig. 2](#FI130017-2){ref-type="fig"}). Histopathology demonstrated lamellar keratin consistent with either an epidermoid or dermoid cyst ([Fig. 3](#FI130017-3){ref-type="fig"}). However, visualization of hair during tumor removal confirmed the radiographic findings of dermoid cyst. The patient did well postoperatively with no new neurologic deficits. Follow-up imaging studies done ∼ 1 month postoperatively demonstrated no evidence of recurrent or residual tumor ([Fig. 4](#FI130017-4){ref-type="fig"}).

![(A--D) Endoscopic views of the tumor and its origin through the bony defect in the middle fossa floor demonstrating progressive resection of the tumor.](10-1055-s-0033-1358795-i130017-2){#FI130017-2}

![Lamellar keratin, consistent with an epidermoid or dermoid cyst. It was not possible to distinguish between the two histologically because no viable epithelium was present in the specimen submitted for pathology. (Hematoxylin and eosin; original magnification ×200).](10-1055-s-0033-1358795-i130017-3){#FI130017-3}

![Postoperative axial (left) and coronal (right) T1 postcontrast magnetic resonance imaging scans demonstrating complete resection of the lesion.](10-1055-s-0033-1358795-i130017-4){#FI130017-4}

Discussion
==========

Epidermoid and dermoid cysts are squamous epithelium-lined inclusion cysts.[@JR130017-4] Both epidermoid and dermoid cysts contain lamellar keratin and are lined by well-differentiated squamous epithelium. In contrast to epidermoid cysts, the lining of dermoid cysts contains adnexal structures such as hair follicles and apocrine, sebaceous, and sweat glands.[@BR130017-5] Only 7% of dermoids affect the head and neck, and they are frequently encountered in the lateral eyebrow, orbit, and nose.[@JR130017-6] Dermoids are most commonly seen in women 20 to 36 years of age.[@JR130017-1] [@BR130017-5] [@JR130017-7] [@JR130017-8] Cranial dermoid cysts are estimated to occur 3 to 10 times less frequently as epidermoid tumors, and they comprise 0.04 to 0.7% of intracranial tumors.[@JR130017-1] [@JR130017-2]

Dermoid cysts are benign and generally become symptomatic secondary to their mass effect on neural structures.[@BR130017-5] Clinically, they often present with a protracted course rather than an acute decline.[@JR130017-9] The presentation of intracranial dermoids varies depending on cyst location, although common symptoms include focal neurologic deficit, headache, or meningitis.[@JR130017-10] [@JR130017-11] Less common presentations include seizures, hydrocephalus, visual field defects, exophthalmos, and oculomotor palsy. Sudden death has also been reported in the case of spontaneous rupture.[@JR130017-2] [@JR130017-12] [@JR130017-13]

Dermoids tend to be midline in location with extradural dermoids reported in the diploë of the anterior fontanelle, posterior fossa, or orbital regions.[@JR130017-1] [@JR130017-2] [@JR130017-10] [@JR130017-11] Multiple dermoid cysts of the head and neck are uncommon but have been reported.[@JR130017-14] The few reported dermoid tumors in the middle cranial fossa have been usually located between layers of the lateral wall of the cavernous sinus.[@JR130017-2] [@JR130017-10] [@JR130017-15] [@JR130017-16] The one previously reported case of a dermoid involving the ITF presented with rapidly growing facial swelling in a 17-year-old girl.[@JR130017-6]

Tumors arising in the ITF can remain asymptomatic until they are quite large, producing symptoms late in the clinical course. When including all intracranial dermoids, the average duration of symptoms prior to diagnosis is 8.5 years.[@BR130017-5] [@JR130017-6] Dermoid cysts grow slowly and expand through glandular secretion or epithelial desquamation.[@JR130017-1] As the cyst grows, it follows the path of least intracranial resistance, particularly the subarachnoid space.[@JR130017-8] Dermoid cysts are typically round or multilobular with a firm capsule. The contents of the cyst generally consist of a soft, oily mass with keratin debris, and they often contain hair.[@JR130017-6] Dermoids are often more solid than epidermoids and therefore less likely to insinuate between neurovascular structures, but they generally produce greater local mass effect.[@BR130017-5] Dermoid tumors do frequently adhere to vascular and nervous structures, however.[@JR130017-1]

Imaging studies remain essential in diagnosing these lesions. The differential diagnosis includes epidermoid cysts, arachnoid cysts, cystic gliomas, lipomas, teratomas, and craniopharyngiomas. In contrast to epidermoid cysts that resemble cerebrospinal fluid on MRI and CT scan, dermoid cysts have heterogeneous imaging characteristics and contain fat.[@JR130017-17] CT scan provides data about the size and extent of the tumor along with its location including relationship to adjacent bone. In our case, the dermoid was extradural and displayed well-defined osseous erosion, reported previously by others.[@JR130017-1] [@JR130017-2] [@JR130017-18] CT reveals a strongly hypodense lesion due to the high fat content, and most do not enhance, although enhancing capsules have been reported.[@JR130017-2] [@JR130017-10] [@JR130017-13] MRI is valuable in determining the lesion\'s relationship to neighboring neurovascular structures.[@JR130017-6] Dermoid cysts are nonenhancing with most of them demonstrating hyperintensity on T1-weighted images and heterogeneous signal intensity on T2-weighted sequences determined by the water content, sebum, and hair follicles in the cyst.[@JR130017-2] [@JR130017-12] [@JR130017-17] [@JR130017-19] Diffusion-weighed imaging frequently demonstrates areas of hyperintensity in the solid keratin-rich portions of the lesion. They also typically contain areas of T1 shortening that suppress on fat-saturated images.[@JR130017-12] With cyst rupture, fat droplets can be seen in the subarachnoid space and ventricular system with diffuse meningeal enhancement from chemical meningitis.[@JR130017-9] [@JR130017-17] [@JR130017-20] Surgical resection remains the treatment of choice, although tumors involving both the infratemporal fossa and the middle cranial fossa are uncommon and can pose significant challenges for neurosurgeons.[@JR130017-21] With improvements in microneurosurgical techniques, total resection is often achieved by many authors and is believed to decrease both postoperative chemical meningitis and tumor recurrence risk.[@JR130017-8] [@JR130017-11] [@JR130017-16] [@JR130017-22] The resection of dermoid cysts begins with opening the capsule and then debulking the cyst contents followed by microsurgical dissection of the capsule from adjacent neurovascular structures.[@JR130017-7] [@JR130017-8] [@JR130017-23] When these lesions adhere to neurovascular structures, the benefits of complete capsule removal must be weighed against the risks of new neurologic deficit. Because these lesions typically have a benign natural history, subtotal resection is recommended in these situations.[@JR130017-2] [@JR130017-7] [@JR130017-8] [@JR130017-19] Radiation and chemotherapy have not demonstrated efficacy in the management of dermoid cysts and are therefore not recommended.[@BR130017-5] [@JR130017-9]

The prognosis of dermoids in the head and neck is favorable. Malignant transformation is rare and has been reported very few times.[@JR130017-19] The three reports have described transformation to squamous cell carcinoma from intracranial dermoid cysts in two separate cases as well as from a sublingual dermoid cyst.[@JR130017-19] [@JR130017-20] [@JR130017-24] [@JR130017-25] [@JR130017-26]

In our patient\'s case, it is unclear how the history of cholesteatoma of the left mastoid relates to the ITF lesion. *Cholesteatoma* is a clinical term used for an epidermoid cyst involving the temporal bone. It is possible that two separate lesions arose simultaneously secondary to problems during embryologic development. The simplest explanation may be that residual tumor in the petrous apex could have spread to the ITF. It is unclear whether the tumor in our case arose in the ITF or within the bone of the middle fossa and spread. At the time of surgery, however, the tumor appeared to originate in the ITF and did not have any obvious communication with the petrous portion of the temporal bone.

Conclusions
===========

We believe this is the first report of a dermoid cyst arising in the ITF with extension into the middle cranial fossa. The tumor was successfully removed, and the patient is now 18 months out from surgery without residual or recurrent tumor. We suggest including dermoid tumor in the differential diagnosis of cystic abnormalities in this region. Complete resection of the cyst remains the preferred treatment. Surgical planning is guided by preoperative imaging.
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